This study explores the use of mobile application to support children with speech delay in Malaysian community. Currently, there are various commercial mobile applications to support speech delay among English speakers, however, there is a gap in the development of mobile application catered specifically for Malay language speakers. The paper reports the preliminary study of the research project by exploring the possibility of utilizing the mobile application to support the children. The research design of this study is qualitative and based on case study methodology. Data collection methods include observation of the special need children's use of mobile application as well as interviews with parents. Nvivo will be used to analyze the data. This study applies a two-pronged approach to contribute to the body of knowledge in the field of mobile learning and special need education in Malaysian schools. The study successfully developed a mobile application to support speech delay children, and also brings added value in understanding the situation regarding the use of mobile application to support children with special need. These are significant areas which have been established in this study to shed light on the issues associated with the use of mobile application for special needs children.
INTRODUCTION
In general, a child is considered to have a speech delay if the child's speech development is significantly below the norm for children of the same age (Leung & Kao, 1999) . There are various causes of speech delay which may include mental retardation, hearing loss, maturation delay, expressive language disorder, bilingualism, psychosocial deprivation, autism, elective mutism, receptive aphasia and cerebral palsy. In this study, concentration is given to a case of simple developmental speech delay. Simple developmental speech delay as defined by McRae & Vickar (1991) is a type of speech delay which have no relation to the causes as stated by Leung & Kao (1999) . Normally, for children with simple developmental delay, the causes are unknown, yet the speech is minimal or may be no speech at all.
Speech and language delay in children commonly have difficulty with articulation, pronunciation, expressive vocabulary and comprehension difficulties (Woo & Teoh, 2007) . These children as reported as do not speak as well as other children their age (Leung & Kao, 1999) . On reflection, there is a concern that these children might have difficulties in learning and it could impact on their future as well. In a research conducted in Malaysia by Tan & Yadav (2008) , among 900 samples of children with disability, there are 68 children with speech delay problems. Intervention ought to be provided through various platforms, and one potential medium is through the mobile application.
The Ministry of Education, Malaysia has highlighted the importance of special education under the Special Education Integration Program (Mohd Yusuf et al, 2014) . In addition, the Ministry of Education, Malaysia also stressed the need of embedding Information Communication
Corresponding Author: mmohamad@usm.my Technology (ICT) in supporting school children (Malaysia Education Blueprint 2013 -2025 and higher education students (Arokiasamy, 2012) . Given the importance of special education and the use of ICT in Malaysian schools and higher institutions, there are studies conducted by Malaysian scholars regarding the integration of ICT in special needs education at both levels. In a review by Mohamad & Phung (2015) , with the concentration on mobile application, there are 14 academic papers published by the Malaysian academics in the area of mobile assistive technology. There are 5 studies respectively for autistic and dyslexic learners, 3 studies related to own syndrome learners and 1 study related to slow learners. However, there are no studies related to speech delay was identified in the review.
On the other hand, globally, there are existing studies related to the development of mobile applications for speech delay in children. Song & Yusof (2010) conducted a review on the application of mobile technology for special needs children through the use of smart phones and I-pods. In Romania, technology intervention is used in speech disorder therapy (Danubianu, Tobolcea and Pentiuc, 2009 ). There are also commercial applications such as Speech with Milo (Speech with Milo Official Website) and Hamaguchi Apps (Hamaguchi Apps Official Website) for speech delay children among the English speakers. However, there is no existence of an application to help children with speech delay to learn Malay language. This was confirmed by a speech therapist from Penang General Hospital. Therefore, the study looks into the possibility of the use of mobile application specifically to support children with speech delay problem among the Malay speakers.
This paper explores the preliminary study of the use of mobile application known in the context of Malay language. It will begin with a section to outline the research design. The next section continues with the findings and discussion before concluding the paper.
RESEARCH METHODOLOGY
The research design of this study is qualitative and based on a case study methodology to explore the use of mobile application to support speech delay children. Data collection includes observation during the use of mobile application as well as interviews with parents. Nvivo are used to analyze the data collected in the study. In the study, validity and reliability are emphasized. Validity is ensured through sampling strategy. Participants are chosen based on the rationale that they would fulfill the purpose of the study. On the other hand, reliability is ensured by following the research procedure, the observation and interview.
In this study, a mobile application entitled MASSDEC (Mobile Application to support speech delay children) was developed for speech delay children learning basic Malay language vocabularies. The application consisted of five modules and was developed using ADDIE model. The modules include; Numbers, Fruits, Colors, Transport and Animals. At the end of each module there are quizzes to support the learners. The application was developed using multimedia elements. The environmental impact on student learning and behavior should also be emphasized when teaching students with speech delay. The learning environment includes physical, sensory environment and the surrounding area. The following table illustrates some of the interface included in the application This is the second interface in MASSDEC application. The interface has menu to enable the users to select modules that they want to explore. This is one of the interface for module 1: Number. User can explore how to pronounce vocabularies related to numbers in Malay. Audio sound to support explanation was also provided. This is one of the interface for module 2: Fruits. User can explore how to pronounce vocabularies related to fruits in Malay. Audio sound to support explanation was also provided. This is a form of interface for activities related to quiz under module 3: Colour. User has a selection of answer to choose. Audio sound to support explanation was also provided. This is a form of interface for activities related to quiz under module 5: Animal. User has a selection of answer to choose. Audio sound to support explanation was also provided. This is a form of interface for feedback provided to the user after successfully completed a question in the quiz section.
FINDINGS AND DISCUSSION
The paper reports the preliminary study, which consisted of evaluation by experts, followed by a pilot study which include observation and interview with the parent. The evaluation was conducted by consulting two experts in multimedia design. The expert review was obtained through semi structured interviews to get the opinion about the usability of the application. Both experts were invited to use the application and to check it thoroughly. After the usability test, they were invited for an interview to obtain their recommendations. Interview schedule was constructed based on the checklist for multimedia instructional design (Keller & Suzuki, 1988) which covers the following items; title screen, introduction, menu structure, information presentation and learning guidance, practice and feedback as well as evaluation and ending. The following table describes the important aspects that were covered in the checklist: With regard to the title screen, both experts agreed that the title screen fulfilled the criteria to capture the user's attention. However, the first expert suggests that there is a need for informing prerequisites for the users. Therefore, the prerequisites were informed in the installation manual of the application. Both experts also agreed that the overall structure is clear to the user. In addition, one of the experts also proposes to add variation to the quizzes. Rather than linear quiz with a selection of answers, more open quiz are also included; for example in a quiz to find the animal.
It was also recommended by one of the experts to add "next" and "previous" button on every screen to allow flexibility in the navigation.
Upon refinement of the application, the study embarked into the pilot stage with a single case study. The child in the pilot stage is henceforth known as Ryan (not a real name). He is chosen for the pilot study because he is categorized as a speech delay child. He was diagnosed with a simple developmental speech delay. His speech development is considered not appropriate to his age. During the study, he was 7 years old, but has a 5 year old speech level. He mainly converses in English and have lack of Malay language vocabulary. Nevertheless, he is a vibrant and a bright child who likes to interact with other people.
Figure 1: Ryan showed his interest during pilot study
With the help of parents, Ryan test the usability of the application. An analysis has been used to record all kinds of reactions when he interacts with the courseware. He showed positive impact with the use of the application. He also showed a positive behavior before, during and after using this application. This was evident when he was very excited and happy to be given this application. This application requires double touch (touch screen), not like other applications which only have one touch, but this does not become a problem with the help of the parent. Overall, it can be seen that he has mastered the modules in the application. He was able to pronounce correctly most of the vocabularies introduced in the modules. He could respond to the instruction provided. He also able to answer the quizzes.
With regard to the interview with the parents, Ryan's parent mentioned that Ryan began to show interest in learning after being shown the interactive part in the application. This suggests that the learning activity through mobile application is an effective technique for teaching children with special need. The interview below demonstrates that the mobile application is a learning tool that is suitable to be used by speech delay children.
"I see my son can use this application effectively. He can follow the module in the application properly. I believe that my son is interested in this application because the images and objects are interesting and the instruction given is also very clear. As he was familiar with I-pad, so learning through MASSDEC could eventually attract him. Very practical for a kid like him".
At the end of the interview, Ryan's parent highlighted that she supported the use of this application which she believed has the potential to support speech delay children in Malaysia.
CONCLUSION
In this study, respondents showed positive improvement after undergoing the pilot study. Through this positive effect, it was found that the parents were also provided positive feedbacks that the use of this courseware can be used as an additional therapy or additional tool in the learning process for their children.
This study applies a two-pronged approach to contribute to the body of knowledge in mobile learning and special need education in Malaysia. The study does not only develop a mobile application to support speech delay children among the Malay speakers, but also adds value in understanding the situation regarding the use of mobile application to support children with special need. The study assists special education division under the Ministry of Education, Malaysia in introducing mobile application as an alternative tool for children with speech delay problem. As there is no existing mobile application to support children with speech delay among the Malay speakers, this study could be considered a groundbreaking attempt to provide the mechanism.
As the conclusion, this study has established that the use of mobile application with multimedia elements can be used as an additional tool to support speech delay children as it has the potential to increase the interest and attention of children with speech delay to learn. It is envisaged that the mobile application would have the potential to be used to support special need children in Malaysia.
